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摘 要:以植物中提取的一热不稳定有机化合物为例，分别采用液相质谱仪电喷雾电离源( ESI) 和大气
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Abstract: To improve the detection accuracy and efficiency of the liquid mass spectrometer and the qualitative analysis
level of the liquid mass spectrometer for the thermally unstable organic compounds，an optimized experiment technology
of the liquid mass spectrometer was introduced for the thermally unstable organic compounds in this paper． A kind of the
thermally unstable organic compounds extracted from the plant was detected respectively by electrospray ionization ( ESI)
and atmospheric pressure chemical ionization ( APCI) ; by setting several temperature points ( from 200 °C to 104 °C) of
the heated capillary，the detected compounds was tracked and analyzed． With the temperature of the heated capillary
reduced，more mass spectrometry information can be obtained． A conclusion could be drawn that the detection method of
ESI is suitable to the extremely and thermally unstable organic compounds，the quasi-molecular ions spectrum and the
corresponding fragment spectrum could be obtained in the settings area of lower capillary temperature． It was indicated
that the ion source and the temperature of the heated capillary must be selected in the detection of the liquid mass
spectrometer． It is important for the structure analysis of the thermally unstable organic compounds．
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1． 1 仪 器
样品检测使用 Thermo FINNIGAN LCQ 离子阱液
相质谱联用仪。
1． 2 溶剂与试药
溶剂: 上海实验试剂有限公司的 HPLC 乙酸乙酯;
流动 相: MEＲCK KGaA 64271 Darmstadt Germany 的
HPLC 甲醇; 有机样品配制成 1 g /L 浓度备测。
1． 3 液相质谱检测条件
流动相流速 1 ～ 0． 6 mL /min; APCI 源条件: 源电
压 4． 67 kV，源电流 4． 93 μA，蒸发汽温度 300 °C，鞘气
流速 10 L /min，辅助气流速 2． 5 L /min，加热毛细管电
压 － 4． 47 V，加热毛细管温度 175 °C; ESI 源条件: 源
电压 3． 51 kV，源电流 0． 58 μA，鞘气流速 10 L /min，加





实验结果见表 1 及图 1 ～ 3。在 APCI 源正离子检
测模式下只获得该化合物低 m/z 的碎片峰; ESI 源正
离子检测模式下不同的加热毛细管温度显现不同的谱
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峰状态，加热毛细管温度为 200 °C 时也只获得该化合
物高于 APCI 检测所得的较低 m/z 的碎片峰，随着加
热毛细管温度不断降低，可以获得 m/z 向准分子离子
峰 m/z 逐渐接近的丰富的碎片谱峰; 当加热毛细管温
度低至 104 °C 时可测得该化合物的准分子离子峰及
其与它结构相关的碎片谱峰。
图 1 APCI 源液相质谱检测结果图( 毛细管温度 175 °C，
蒸发汽温度 300 °C)
图 2 ESI 源液相质谱检测结果图 ( 毛细管温度 173 °C)
图 3 ESI 源液相质谱检测结果图 ( 毛细管温度 104 °C)


























测温度通常设置在 200 ～ 250 °C 区域，检测时在此间
设定某个固定温度值，很少改变加热毛细管的检测温
度( 对大多数被检物质影响不大) 。ESI 离子源使用反
向吹扫的加热氮气，加热可以帮助小液滴脱除溶剂。




获得 m/z 向准分子离子峰 m/z 逐渐接近的碎片峰，谱
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